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Abstract of JP200003661 9 
PROBLEM TO BE SOLVED: To obtain high 
luminous intensity and a low drive voltage by 
forming a positive electrode of an alloy 
containing at least one type or more of silver, 
rhodium, ruthenium, platinum, and palladium. 
SOLUTION: A buffer layer 102, a high carrier 
concentration n+ type layer 103 and a multiple 
quantum well structure light emitting layer 104 
are formed on a sapphire substrate 101, P 
type layers 105, 106 and a first thin film metal 
layer 1 1 1 of metal vapor deposition are formed 
thereon, and a negative electrode 140 is 
formed on the layer 103. In this case, the layer 
1 1 1 is constituted of a metal layer connected 
to the layer 106. A positive electrode 120 is 
formed of a metal layer made of an alloy 
containing silver, rhodium, ruthenium, platinum 
and palladium or one or more types of them. 
Vanadium layer 141, 143, an aluminum layer 
142, a nickel layer 144 and a gold layer 145 
are sequentially laminated from on a partial 
exposure part of the layer 103 on the electrode 
140 of a multilayer structure. When these 
metais are formed of the metal layer 
containing one or more types, its light emitting 
intensity can be improved by about 10 to 50%. 
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(54) 1 1 1 tmitmit&i&s^wtz&tm- 

(57) [gift] 

#£•9-7 t -f rssM'ssitrsiwBUEKffiija (a 

g) . Di^A (Rh) , Jbr^-^A (R U ) , 
(Pt), /<7^A (Pd), tttit, ttlt><0'&& 

n^s'juh (Co), i?^(Ni) , Ch6 
0 (SSfll 1 »«£MJB£fiM.ftK. ±IB©3 > 
hJlK/9^«**i(3»HK»«rc*S. gift 
jJS^JIIf ©Mils, 2 AJet±. 2 0 0 AfefT-e&tit-*® 
*£26Jf U J; 9 S3; L < i*, 5 A«±. 5 0 AfeTF^ 
J:t\ S (Au) J:»)J5ES»2Wi6feJIBJi*H{c«A*i 
:s, * CjL*fe*V(::j:r)WB«:&R'c»&. 
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£§S (Ag) , n^^A (Rh) , ll-f^-VA (R 
u) . 6fe (Pt) , ^7^^ (Pd), Sfctt. C 

fte>©&jpi*4>&< i *> 1 ^«±^^^± tuBss 

[f**JI2] fyfBIE«ffitt, 

[ f 3 ] 85 IE p §«&jf t UIBiE*® £ ©fffl 
(C. 3;-ol< F (Co) . (Ni), Sfcii, C 

(iff*ii2 tela®© nimimmtm^mmm 

■?-„ 

[fii*3f4] if fEII 1 «Bi£JSJf ©Miltt, 2A« 
_h 2 0 0 A«TT**C i«r««i-rSI»*?l3{Cl5 
M© III&mML£tJ^&J%*R^ 

[ii*ii5 : Msem i wk&jrh tmaiEmmtoK 

(C, & (Au) *fc«& (Au) ££/Wf£&J:f)fK4 

si 2 we^ jis a /c c t % mm t T * 1«*JI 3 $ & 
[ fi*Ji 6 } msbm 2 mmtmmomm^ i o aw 

±, 5 0 0 AJetTT*5C i?r^1i if £ ff*3I5 tC 15 

mo iimmmmt^mwmm^, 
[ is*3i7 2 mmEmmcDBM , xu, 

fTfiBSStCft&ifi^, fjia^liti3§©«;Tfi)l'4r«l!' 
vjj.MibA"i 1 JlOfS JI*S. 0.0l~ 5y nfCife 5Ci 

i-rsi»*3i 1 7bMif*3i'6©^t*.riA> 1 3Sfciam©n 

if si«*3i i ^sn*S7©^Tti^ i micmmoii 
[t i*ii 9) mnEmmnzmommifi, o.i~5« m 

c i ^^ifii1-SIS*3l8 fciBf5©IlMft«J 
- it ^^ftlSfc^?-. 

[fg*31 1 0 ] KSBiEUffi. fTlBIESlfilS 1 Ji, X 

sfcia. c.np>©#p^i>a< i 1 1 «WiLfc£A,#£ 
6(S^iEmiis 3 mz&is, btcct tt&m 
*is i jjSM*Ji9 w>fn*> i mictmoiimmn 

: i- - j j i ^ 



AT&&C i*#S(iTSIt*Ii 1 0 tcfB©©IllRl 

[fl*JI12] fiJlBiEmtltt, 
Pi^A (Rh) , ;l-f~'>A (Ru) . Sfctt, Cft 

huib p a^?* f*® fc-mm-g s *vt i, > $ c £ *#« i r 

•511*11 1 (eiatS© ni)^^tf5^ft;^4i«f#l67t* 
+•„ 

10 [1**3113] fjIB^ltf^tt. 

nvW (Rh) , ;br^A (R u ) , Sfctt, cti 
60&H*il>& < i fe 1 «HW±^fc-^«fc D 

B5I3IEm«m 1 ,l©±(Cg[mi 5h5, #(Au) J: U -ffj 

mBE'mm^2 M<D±icfflgmm sn§. ? * > ctd, 

ei±^ft#* J: 0 WMZft-tcJEnmm 3 Ji© 3 @ J: *) 

20 UIBEWBff 1 JB«. ffilBpM*2»*Jitci[gg^$n 
r^5i:i^f#mi-r5fi*3S2. f|*3ll OXttfM 

ji 1 1 (ciatu© iiiisa^ftRfb^j^mw*^^. 

[lf*31 1 4 ] fufBIEittfim 1 J1©PJSB, 0.02-2 
pl2iESffi^2Jl©MJI«, 0.2-3/xmr$)i3, fro, 

itiaiEiiffim 3 Jicji.if-a, 10- 500A r* a c i 
»if 1 oxaw*^ 1 3iamoiiimmt 

[IS*ii 1 5 ] WKjESffiSI 3 Ji©±fC , IKtSK 
30 (S i 0,). ^tSJRcsi.N,), >jk^t5 (Ti.N 

iififii§nrt^ci?r^ai-rsit*3Si 0. 
n*3ii 1 , it*if 1 3x«if*3ii A-mmoirm. 

imfiotmtmw] 

[0 00 1] 

cawojpt^rsaw^sf] saiga. «g±(c nr^i 
40 y ^ 7' -7- 5. vm.<Dmtm^mrh a 

[0002] 

[S£3ft©RW] 13 7 iC. 7> ^ 7"S?©f£7l:*T-4 

0 0©KSH?rm-r o 10 1Bf7 7-fti£ 102 
BAlK.X»GaNJ;DS5^7 7Ti, 1 0 3«n® 
©GaNil, 10 4ttl%m 10 5ttpfflOAlGa 
Nl, 1 0 ettpSOGaNl, 1 2 OttiESS, 1 3 

110 6 Kjfi^SnT^SJf HI©iEm® 1 2 0 tt. 
FiJ±«. ^ ^r;b (N i ) JfcliaAA h (Co) 
50 0 0 0 A©^»K:,fc»)Jft5SE34rU>3. 



[0003] 

5fc&K, ffi%7 V y v ^©lESffi 1 2 0 KBJP 

COmB<D]LWM 1 2 OK^- y >rh (N i ) -£>rm;i/ f- 
(C o ) 4i'©^R*5ffll,i6tirt»fcft:» > $£#3 8 
0 n m~ 5 5 0 n m (**. *\ ») ©^fl7fc©Kit£ 

[0 0 0 4 ] ±mcoBmzpsm- z>tcitia% 

MSf^WnciT*!,. $fc, fSosWtt. i« 
S*t^-5WBAtt©mffi*^iS1- S c i fc J: »3 . ^ 
S^©Stiaft©*f)&£fgtB^t L , 7 -f ^*">r -t > if 

[0005] 

fcfctt. J«T©^K***aS"C*6. 81 ©#g 
B, «S±JC Ild£fiIjbMb^^S(*#> 6fiES)g*s 

Sfcffl!KK8=l'r5IE*fi£SR (As) , oy)A (R 
h ) , ;Ur-^A (Ru), fPt) , A7-»a 
(Pd), Jfcit, Cfi6CD#.«^t< ifc.iffiS&y 
±^/£&#j:0BEt-& fc/t'L, eft 6 
2 fc !f;^V $ h 6 iE*ffi©JgJf ti , 1 0 

[ 0 0 0 6 ] $fc. H2©^ga, ±!B®^ 1 O^&CC 

Hffi©ft©ii>& < i fcTfiH ( p IPf^ftJf Ktb^S 
U!) *\ SB(Ae) , ni^A (Rh) , Jl/f-^A 
(Ru) . ai(Pt), (Pd), $fc 

B. cn6©#im<tfcl SSlfcLh «fc 

■cjEmmoT'A 1 0 0 0 AtirtKfig-rsiEmti©^ 

[0 0 0 7] *fc, m3©^££». _hfB©m 1 ©#MS 
fcBm~2 ©f^cte^T, pSmfftffJl ilEmili© 
mc, zvij\,h (Co) , ~yir)l> (N 1 ) . tfctt, 
e *i 6©£JS£4>& < i fc 1 »»Xb^/v?c-^J; '3 $ 

s as 1 tvig&iM *« ^ icirss. 
[0008] sfc. »4cD^Ktt. ±ia©m3©^iatc 

teUT. » 1 ffffi£JRJR©K«£ 2 A6LL 2 0 0 AW 

Tf*-sciT*5. mimm^mmoMmt.. &<om 

*KB, 5AJiLk, 5 0ACT* o Ui„ 
[ 0 0 0 9 ] $fc, ff®2gs, ±lB©Hl3©^fS$ 
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IHCC. #(Au) Sfctt& (Au) ^^K^ifJia 

sm 2 »ja^sas4ffiA s c i r* § . 

[0010] Etc, *6CD#aw % ±iBO»50*S«: 
te^T. ^2»ffi#Hl©)iJf % 1 0 AfcLt 5 0 0 A 

MSL<«, 3 0Att±. 3 0 0A«TW^ t 
[OOlllSfc, *7©#aB. _hfB©H 1 ?jMU6 

oi»m*> 1 -^©^iSKte^-c. jEmmomm, xa, 

Jf'SS^ 1 il©HS?r0.0l-5ymit" E 
SSSfl)10)ffiW«. aSO<B0.02-2mn-e*»3, «t 
0 M S L < «0.05--lMm't > *j|) 6 

[0012] ttc, m8oy^ma, tuv^'mmm 
©u-rn* io©^fc*>^-c, ess, xtt, it*ffi 

15 11 ©± K# (Au) ^ 6 j£ 5 lESgm 2 1 * JfJjS-T 5 C 
[0013] *fc, »9©#S}J. JilB©*8ffl^tC 
20 *S„ ESffim2)l©MiItt. 2S U<tt0.2-3Mffl-C 

[0014] S fc. ^ ! 0©#SB, ±I3©^1?jS* 
9©^Tn^ 1 •oo^sefc^r. IEmS, iESffi^l 
1, XB. IEmiII^2Jl©±{C5 : -^>(Ti). J»dA(C 
r), $ B , C ti 6 ©#R &4>& < i 1 flS«±^V. 
^^*> P> RS^> jE^Sm 3 S 4 JfJ^T 6 C i "C* 2, . 

[00 15] $/c, .11 1 ©#SB. _kffi©!(S 1 0 ©^ 

scefc^r , lEnmm 3 jf©ii;«* 5-1000A i ? 6 c 

i-C*S„ jE«ffi»3p©)Kj?B, MSL<ttio~5O0 

30 at&*3. J;OM3;L<»i5^iooAr*s. 

1 0 0 1 e ] tit. mi 2 ofsu, ±tB©m 1 ©^s 

KfcUt, lEmg^n^^A (Rh) , (R 
u ) XB C n 6 O^R <thl m.fW±H;Mi£ 

[0017] f^l 3©fi®B, JJB©»2. f»l 

OXB^l l©^(Cfcur, J£SS©^B1f3**n^ 
(Rh) . ;^x.>?A (Ru ) XBCri6©^M^r 

40 mini. EmsmiJi©±itji;*g»jf #cau) 
=fc 0 § titcjEmmm 2 g i . lE'Sfi^ 2 rt©±ic k 

^*>G"i). *nA(Cr)XBCtie>©^ 
JI*ii>% < i fc 1 €iSJi(±^fc'^J: O^fiUStifcE 
mffi^3Ji©fh3)gJ:0*K5 3««j64b. iE««mi 
IB* p M¥2*f$Jf vCitStg^-f 4Cit»5. 
[0018] 4 fc. m 1 4 O^SK, ±IB©S 1 OXtt 

mi 3©^a(cfc^r, E«ffi»iis©jgiw%o.o2~2 
iEnem 3 n©fW£io- 500A ifocit*?> t 

50 [0019] IK, M 1 5 ©^Stt. ±IB©m 10,* 



l l , gu 3XBSii 4©^Sicte^r, lEUgfUSJi 

©±(C Mitim (S iO ; ), g{tS3RC5i,M), 

ynsm (ti,n,i) . m>®, s f&£*»& 
f - i .'"^saia^iEfflss r s c i -c* s . «±©^ 

Sic J: 0 . l9lB©«jH*jBSl-r 5 1 £ ifiv * £ . 
[ 0 0 2 0 ] 

[fpmteJ;y%W©J^3 i(Ag) , p^)a (r 
h) , (Ru) , a# (Pt) , ^y-JA 

( P d ) a, iJfcfiAS 3 8 0 n m - 5 5 0 n in (#§1, 
W\ &> ©altd l : T H ? r Fvr^ Fr^;vfi io 
isJl (0. 6<R<1. 0)r*€.fc&, C4a6©ife 
IR, Sfctt, tHT,e>©£lJS£4>& < i fc i ffi»iy±^/v 

C ft 6 ©W?!^ ©IE«Sfi(c i; fcgMlfc+tf*:* < 

SfcJfflSt 5 C £ *ir « S «t 3 tc & * . 
[0 0 2 1 ] CftiE>©iE?SS> Xti, jEmgHlJBicffl 
^6ft££K^©1$t:£*$l;4>7t— S2H£H 6 JCtSTo 
*-Micoi>tlt, »-C»L<Bi?Bf**J. ±1B©5 

s?iB©^jS7c^a, cn6©^H6^s»as (H6 ) 20 

J:*), ±!3iESfii, XB, IE«ffiSll»5£:ffit>5£IS<£ 

[0022] ±fa©^jss fca&^tt, f±*M 

c»*©ffiiK: ctO. p £¥$#Jf i ©tSfttffitn 

*s/Jn§uot. cn6©#js*ffic^ntf. fi5imc«t!j 

ttWi'i? , ffHte©ftl^SS?rffM.T-S>C itfr 

**ii^3Si*fe^B#tcffe.n-5„ 30 

[0 0 2 3] Sfc, mc. ayw (Rh ) {J, 53f$ 
©MrSTIl (Ag) tc«&*fc©©, ^©fl!i©tittr 

lEmmm 1 jgKfflt,>££H7a&£ itit, S3i©fefi4-c 

[0 0 2 4] ifc, Jbf^'>A (Ru) B, W4±P^ 
•5 A (Rh) ilHHXtaaHffiiOttKSr^p-ao-c, JEW, 

i^A (Rh) iBSim«tca(,^-C4)S. 40 
[ 0 0 2 5 ] Sic, Ml ^M#)SJi*iS» S £1 £ K«fc 

i'cs^Oi'f ®£ J: 0 %SJC?S£ i^'C* 4. C ©W 1 
lf"SI#Jl.i©lSJlB, 2AJiLh, 2 0 0 AJJTF^JlK 
COH*4 2 AWT^T-g) £MI¥*WT5**T . 
lftt£f#& C £ /jST * T, C ©M/1& 2 0 0 AkLhiCf 
4 i , BUPiE*«*J^fiStT Si! ( A g ) , Py')A(R 
h) .. ;U-f->}A (Ru) . H# (Pt) , /i^v^A 
(Pd) *fcttC*i6©^^©fpmKJ:4m,»g|**S: 



#532 0 0 0 - 3 6 6 1 9 
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[0 0 2 6] Sfc, £2WJBI£JWi*Ktf£CitC,i: 

C©S2ltK#)SJi©JSJS«, lOAJsLL 5 0 
OA&rrifiA^. C©IW%1 OAWTtc-TSi, isi 

jw»-r«fc»iia:««e*S5 c i^x-t-r, 5 0 0 a 

[ 0 0 2 7 ] tit, ±SB©ESSH 1 JlOliJI^O.Oiy 
mK_h. SMmiiiTi-rSIIfitt, ^©ii0r*S. IP 
C©|Ijl?:0.0lMmtlTtcT-2.iMJI^»-r?-C. 

©ffi-c»£i/< 

[0 0 2 8] Sfc. ^(Au)^6JSS.ESS^2)i?:i$» 

- > -f ^ > ^ i ©®^sa*sis ^ fc £mmm 2 m 
[0029] toimmizmommit. o.iwmais 
«f r sa*3&i» < . c ©jbij?* 5 w m(u±tc -r a 

a, Sfc, C©MJS*5/2^±tc-r5i. »3Hj60Kr 

[ 0 0 3 0 ] ?^>(Ti)XB^aACCr)^6fig^ 
lESSm 3H£iS:tt£c£{Cj:fh 5W©S^ffl'J(Cife 
^iE«S £ S*ffi£©IHJCC . 08 A tfMta«CS1Q ), 

SWfclS. MMftJB©iE*ffi*»e>©iiJ«l«:«IA5C<i:AST 

«fc 5 S»£ Kr <" C £ #tr 1 5 . C com 3 SIS^HIl©!! 
Wis, 5AJULh. lOOoAJilT^a^o C©*«*5Afe{T 

a c i^-ctT , ioooAJ^±tc t Z £ 
;i^©«tt§Mt £ ©?SSIfe^#tt^ff -s t £ < 

&£fc©, U< ^cl\ 

[0 0 3 1] «±©J:5ittifti6KJ:i33efiJJSnfc*Jf« 

3*©iEmstt, *©si»^sj<, ym^omxicnv 
> 7 s ' ^ > y am b k i, > -c^gpmffi £ sua*- a c £ 

inT^£^S„ 
[0032] 



/£$-ft-5<b©-C«&l> = 

( 0 imnw ) miK, $^sg tc =t s 7 y y y t v ?■ 
Mco^mw§i7cm j T i o oeMmmmmzm?. 

7 A +«t£ 1 0 1 ©±Ktt^t7^5 A(A1N) A>6 
J&-5flSI&j2 0 0 A<D^ v 77,110 2*5igW6ti, 
©_Bc->'J 3>(Si) F---7"©GaN &e>Jj£-5JS/?iRj4.0 /it 

yrtftSn* 1 I 0 3»S5htl^„ 
[0 0 3 3 ] *l>r. n' 111 0 3©_BcGaN4Ga 
... I n 0 . 2 K*6%5^aS-?#Pt*jt (MOW) © 
1 0 4#J|Sjj£;**rt(,»a. IfefcJB 1 0 4©±(Ctt 
-/:>.■•..> :;a (Mg) l"-7'©Al„. IS Cao.. s N *>e>JS£-S 

m»m o oacpII i o s&j&sZZtir^z. $6 

tC, Ill 0 5©lKa7ii'|->^A (Mg) F-7*©Ca 
N ^ bf&6BM m 1 5 0 0 A© p MJS 1 0 6 im^ti 

[0 0 3 4 ] X, Jl 1 0 6 0±{C5i#lijg;f KJcSSU 

?fn#jii i i i *\ n- no 3±!,atnmm 140 

$ 1 ffft&Mtt 1 1 1 B, Jl 1 0 6 
fcJ££*4«W& 1 0 A©=wW h CGo)*fctt- 5 frA- 
(N i ) J:«JfiSS^M)irflteS3nr»,>4. jESIII 2 
OB, JaJS*J3 0 0 0A®ffl (As) , nyW (R 
h) . ;vf (R U ) , fi4(Pt), ^y-)A 

J^Vvtt^J; OfiES^flUBtcfc t)1ffiSSnri,»-5. 
[0 0 3 5 ] £Jft»i£©;ft®B3 1 4 0 tt, Jg/f $<J 1 7 5 
AO/^P^ACV) JB14 14. JSI¥|£j 1 0 0 0 A©7 
;U5~^A(A])jll 4 2 4, KH^5 OOA©^-) 
A(V) Jf 1 4 3 4, MJ1^5 0 0 0 A©— y >7)l(Hi)M 
1 4 4 4M/Sfe8 0 0 0A©i (Au)il4.5i4I 

+ 1 y r?fis n f ii 1 0 3 (D-mmm chfcMtDi* 

6 Ji^fil § ii £ c 4 t-c J: t) « $ hri > s . £ fcft± 

mat, s 1 o, KcfcOfis-sstDiii 3 omMstx-c 

^•5o ±ia©J;-5K, iESffil 2 O&H (Ag) , py 
>7A (Rh ) , JVr-^A (Ru), (P.t ) , /n" 

■7i>^A(Pd), Sfdi. t*T,€>©&Jg£ii>ft< 4& 

4 tc J: »> , S 3©^*©re# 1, JS#2 Kit 

i-c J; &4^f*&7\:JR-?- 4 0 0 <fc 0 <bi^ 1 0 %~~ 5 0%2S 

[0036] (m29mm) m 2 ^wtcj: 57 y 

7 7 7-i'i©^2gf*^7fes-^-2 0 0 comxtimmmz 

mt. *I^2 0 0B, ^lSQiWc&ttSli^ 

fi 00 K;#i2r#M^JSii 1 1 2 ^31»iy/c^©r*$> 

•3. f©ft©,iiTa|iS'T- 1 0 0 4t'A6Kbo-CU 

c©^2.?wii#jiii 1 1 2«, mmmi 50 a© 

£ (Au) cfc i 5,S-5#Jl(lKj:0«)S3n-Cte9, iW 
ftl 0A©n/f;UF (Co) Sfc.«-yir;l' ON i ) <fc 
9J$*$18M£1RJB] 1 14«if£ miSM^H® 



(5) ^20 0 0 - 3 6 6 1 9 

8 

I 1 1 tmmte£mMmcj:K)Bi&%titck<DV3bZc 
c ©s?2 mimmm 1 1 2 m 1 mmjii 1 1 1 41 

mil 2 0 i©IHtc^fiSr5Ci{cj:9. J^-JffiSiH 
CCjEflfS 1 2 0 =SrJS 1 0 6 Kfgttf 3 C 
[ 0 0 3 7 ] 1 3 K. 7'J , 7? 9 
+ 1 00, 2 0 Ofc«fc!>'4 0 0©tttgJ:fcIM^1- 0 
ft, COSKB, l!l*WiJKfc^T, I«gl2 0=& 

II (Ag) , oy^A (Rh) mi 
»M#JlJil 1 lCtf^t-BSL/c, -^(C^isajcoit* 

10 if 1 SO'ff^S l 2 CC&£T£tg£©j!ife0!l4>-£*>-&r 
}lt^Lfc (JIS3, SO', 3I#3 .1) □ C©^*>6fe*J 
5 «fc -5 tc , J: S^^ftlg^K^- 10 0* fc« 2 

0 0 ©flto£«:«j:ft!-i, JE«|I 1 2 0 ^rlM ( A g ) , ay 
-7 A (Rh) , ;Uf --7A (Ru ) , (P t ) , ^' 
5^A(Pd), ttcU. Cn^©#JS^ii>fe< 4fe 

1 ««Uy±^K^i >Q JSSS-feJiBTJgfiJEt 5 C 4 ic 
cfc D . «3fe9SEBE*«Se3MBe«tc«t &^PM*j%3fe3^T-4 0 0 

( if # 1 , H2) J: 0 1 0 5 0 %|3]±^5 C 

4#sr*& 0 

20 : o o 3 8 ] ^j. mm 1 , 2 ©^st^- 4 0 0 

2 0 KKM 1 WIM)BoateS^«yS3ST*5 

(Co) S/c«-7^r;V (N i ) \C£.nffif&Z 
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